Recognition of distinct cell phenotypes within a given organ is important in defining cell relationships during development and in analyzing the role of cell-cell and cell-matrix interactions in growth and differentiation. Phenotypic definition of dissociated heterogeneous cell populations is also essential for studies on mechanisms regulating expression of cell lineage-specific gene products. Mouse submandibular salivary gland (SSG) cell phenotypes in the course of differentiative transitions in vivo and after enzymatic dissociation in primary culture were defiied with monoclonal antibodies (MAb) to mammary epithelial cells and polyclonal antibodies to functional cell products. Proacinar cells and differentiating and mature acinar cells were uniquely recognized by an MAb designated 50B8. Ductal cell components were uniquely recognized by an MAb designated JSE3. JSE3 immunoreactivity was particularly useful for detecting the emergence of two SSG duct cell phenotypes, striated ducts and the hormone-responsive granular convoluted tubules (GCS). JSE3-positive striated duct-like cells were visualized as early as Day 2 after birth and emergence of GCT-like structures from striated ducts was apparent between Days 10 and 11. DifTerential reactivity of acinar and ductal cells in the developing SSG with either MAb 50B8 or JSE3 suggests the existence of intermediate progenitor cells restricted in their differentiation potential. An interesting pattern of immunoreactivity was observed with an MAb designated 33A10. During the first 2 weeks of SSG postnatal development,
Introduction
The submandibular salivary gland (SSG) of mice provides a unique model system for study of hormonal regulation of differentiated cell products (reviewed by Walker, 1982;  Barka, 1980) . Important
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Correspondence to: Dr. Elisa M. Durban shared 33A10 immunoreactivity was observed among proacinar and differentiating acinar cells and all differentiating ductal segments. Coincident with a decrease in proliferative activity at about Day 18, 33A10 immunoreactivity became restricted to the GCT cell linage before the appearance of GCT functional products, epidermal and nerve growth factors. Although the SSG antigen recognized by MAb 33A10 is presently undefied, its expression pattern suggests a molecule with a dual role in development and growth events and in hormone-dependent seaetory function. Advantage was taken of the observed differential immunoreactivities to defiie the phenotypic identity of dissociated, mature SSG cells before and after culture. Dissociated SSG fractions enriched for either JSE3or 50Bpositive cells could be maintained in short-term c u l m without loss of expression of ductor acinar cell-specifc immunoreactivity. In addition to providing markers for defining dissociated SSG cells before and after culture, the described immunoreactivities may permit separation or enrichment of an early duct cell population before its commitment to a specific cell lineage. This approach may also provide the Cytocha &:185-1%, 1994)
hormone-dependent products of this organ include epidermal growth factor (EGF) (Gresik and Barka, 1977;  Cohen, 1962) , nerve growth factor (NGF), (Schwab et al. 1976 ; Levi-Montalcini and Booker, 1960) , renin (Gresik et al., 1978) , and amylase (Gresik and MacRae, 1975) . These products are synthesized and secreted by cells ofa specialized d u d segment ofthe gland, the granular convoluted tubules (GCT), and their dependence on testosterone (Kasayama et al., 1989; Gubits et al., 1986; Gresik et al., 1985;  Chretien, 1977) , thyroid hormone (Gresik et al., 1985;  Walker et al., 1982;  Gresik and Barka, 1980) , and possibly adrenal steroids (Maruyama and Sato, 1985; Gresik et al., 1981) for their synthesis is maintained throughout adulthood. Hormone dependence for at least one GCT cell product, EGF, has also been demonstrated with a threedimensional (3D) culture system (Durban, 1990) . The mouse SSG develops postnatally and at birth consists of interlobular ducts that connect intralobular intercalated ducts to distal, transient secretory units composed of terminal tubules and small groups of proacinar cells (Gresik, 1980; Gresik and MacRae, 1975; Yohro, 1970; Leeson and Jacoby, 1959) . Acinar cell differentiation quickly ensues from the proacinar cells and is completed by Day 10 after birth. Duct cell differentiation is a more complex process. The extensive, fully differentiated, SSG duct system is composed of several morphologically and functionally distinct cell types: intercalated duct, GCT, striated (intralobular), and excretory (interlobular) duct cells ( Figure 1 ). The adult mouse SSG histological pattern is established by 2.5-3 months of age. Although acinar and GCT cell differentiated products have been the focus of detailed characterizations, potential functional products of the other duct cell phenotypes are virtually unknown at present.
Intercalated duct cells of the neonatal gland possess high proliferative activity (Srinivasan and Chang, 1979) . From morphological and kinetic experiments, it was concluded that they give rise to the intercalated and striated duct segments of the adult gland (Srinivasan and Chang, 1979; Gresik and MacRae, 1975; Yohro, 1970) . Recently, using [ 3H]-thymidine labeling and 3D reconstruction of adult female mouse SSG, Denny et al. (1990) showed that intercalated ducts contain 78% of all radiolabeled nuclei.
Although the exact time for detecting the two major SSG ductal differentiative transitions varies slightly with the mouse strain, striated duct cells have been visualized as early as 5-7 days after birth (Chabot et al., 1987; Gresik and MacRae, 1975) . The "transformation" of striated ductal cells to GCT was estimated by Gresik and MacRae (1975) to begin at about Day 15 after birth, as defined by the acquisition of apical secretion granules. Differentiation of GCT cells progresses rapidly; by Day 60 they are clearly apparent in hematoxylin-eosin-stained sections as duct entities distinct from other duct structures. In agreement with the morphological observations of Gresik and MacRae (1975) , EGF mRNA (a sign of GCT functional activity) was first detected in Swiss-Webster mice between Days 18-20 after birth (Salido et al., 1990; Gresik et al., 1985) . As a result of hormone influences, sexual dimorphism is a feature of the SSG duct system developmental process (reviewed in Gresik, 1980) . The differentiating GCT system is already more extensive in male mice between 20-25 days after birth (Gresik and MacRae, 1975) .
Another SSG cell component of interest is the myoepithelial cell. Although the distribution of this cell lineage has not been carefully delineated in the course of mouse SSG postnatal development, myoepithelial cells in the neonatal gland were reported to be associated with the transient terminal tubule secretory structures (Yohro, 1970) . This cell lineage is thought to play a role in secretion because of its contractile potential; however, this function (or a potential mechanism for its regulation) has not been demonstrated for SSG myoepithelial cells. From morphological observations, myoepithelial cells are believed to be located in the adult mouse SSG between the basal side of acinar units and duct cells and their respective basement membranes ( Figure 1) (Pinkstaff, 1980) .
In this study we took advantage of rat MAb to mouse mammary epithelial cell antigens (Sonnenberg et al., 1986) , in combination with polyclonal antibodies to EGF and NGF, to define SSG cell phenotypes in the adult mouse, at daily intervals in the course of differentiative transitions in vivo and after SSG enzymatic dissociation and primary culture. These experiments evolved from our interest to generate pools of adult SSG cells enriched for specific phenotypes, in particular the EGFproducing GCT cells, suitable for immortalization protocols. SSG duct cell lineages, although recognizable in tissue sections in which the integrity of the tissue has been preserved, are impossible to discern with certainty once tissue integrity has been abolished by enzymatic dissociation. The immunohistochemical results presented here complement and extend previous morphological studies on the relationship between different cell lineages in the course of mouse SSG postnatal development and provide the means to identify cell phenotypes from adult SSGs in culture independent of their potential for functional activity.
Materials and Methods
Monoclonal Antibodies and Rabbit Antisera. The rat MAb used in this study (designated JSE3, 33A10, and SOBS) were prepared and character-ized previously by Sonnenberg et al. (1986) and were generated by inoculation of crude membrane preparations of mouse mammary tumor cells. MAb JSE3 and 33A10 were shown to recognize glycosylated proteins (Sonnenberg et al., 1986) , whereas 50B8 detects an epitope on a 170 KD glycoprotein (Sonnenberg et al., 1984) . A rabbit antiserum to EGF was described in a previous study (Durban, 1990) and was utilized at a 1:lOOO dilution in blocking buffer. The rabbit antiserum to NGF (1:2000) was a commercial preparation (Collaborative Research; Bedford, MA).
Animals and Tissue Preparation. Adult salivary glands (SSG, parotid and sublingual; 3-5 months of age) and SSGs at daily intervals in the course of postnatal development (birth to Day 30) were obtained from male and female C57BL mice and processed by the AMeX method (Sat0 et al., 1986) .
Glands were dissected out, fixed in acetone at -2O' C overnight, cleared in methyl benzoate and xylene, then embedded in low melting point paraffin. Important to this study was that the immunoreactivity of salivary gland paraffin sections prepared by this procedure was identical to that obtained with frozen sections where histological preservation was less than adequate, particularly for glands early in development (birth to Day 10).
Immunohistochemistry. A standard avidin-biotin-peroxidase complex assay using the VectaStain ABC kit (Vector; Burlingame, CA) was employed as previously described (Durban, 1990) for immunostaining of paraffin sections (4 pm) with both rat MAb and rabbit antisera. All reagents were used according to manufacturer's specifications. Sections (4 pm) were reacted with the primary antibodies overnight at 4'C. Conuols for specificity of the immunohistochemical reaction included: (a) omission of primary antibody; (b) replacement ofprimary antibody with either pre-immune serum or an unrelated MAb; and (c) absorption of antiserum with purified antigen (EGF or NGF). Either of two substrates was used for detection of immune complexes: 3,3-diaminobenzidine (brown precipitate) or 3-amino-9-ethylarbazole (red precipitate). Sections were counterstained with Harris' hematoxylin.
Submandibular Salivary Gland Dissociation and Primary Culture. Mice were sacrificed by CO2 inhalation immediately before remod of the SSGs.
Only adult male mice (3-5 months old) were used in these experiments. The SSGs were quickly dissected out and the adjacent sublingual glands were discarded. The dissociation procedure was essentially that described earlier (Durban, 1990) . The SSGs of five to ten mice were were pooled, minced fme, and dissociated with a solution containing 0.16% collagenase Type I1 and Type I11 (1:1 v/v) for 45 min at 37°C. After partial dissociation, specific SSG components were enriched for on the basis of size by allowing them to settle by gravity for either 2 min, 7 min, or 17-25 min. For im- munohistochemical Characterization, each partially dissociated cell fraction was embedded in a 0.3% neutralized collagen solution before culture, allowed to gel at room temperature, fixed in acetone, and processed by the AMeX procedure as summarized above. For short-term growth within 3D collagen gels (Durban, 1990) . the 2-min and 17-25 min partially dissociated fractions were further dissociated with fresh collagenase solution for 30 min-1 hr. Washed cell pellets were then cultured within collagen gels as previously described (Durban, 1990) . Cultures were maintained for 10 days in Dulbecco's modified Eagle's medium supplemented with 15% horse serum, insulin and transferrin (10 pglml), xlenium (10 nglml), dihydrotestosterone, triiodothyronine, and hydrocortisone (1 pglml). At time intervals, collagen cultures were fixed and processed by the AMeX procedure.
Results

Pattern of Immunoreactivity of Salivary Gland Cell Lineages in Adult Mice
Potential immunoreactivity of salivary gland cells with MAb to mouse mammary epithelial cells was suggested by a preliminary screen performed with 3-4-day-old mice (Sonnenberg et al., 1986) . In their preliminary study, neither the specific salivary gland (submandibular, parotid, or sublingual) was identified nor specific duct segments defined. Therefore, in our first series of experiments we sought to confirm and characterize in detail the potential pattern of immunoreactivity of defined cell phenotypes of the fully developed salivary glands of adult male and female mice (3 months of age). These observations are summarized in Table 1 and illustrated in Figure 2 with the adult male mice SSGs. MAb JSE3 specifically recognized duct cells in all mature glands (Table 1) . Immunoreactivity was reproducibly stronger in striated and interlobular duct cells; often, immunostaining was confined to the basal region of the cells. Immunoreactivity of luminal secretions was never observed. As illustrated in Figure 2A where the histological transition from the striated to the GCT segment is apparent (arrow), the GCT cell lineage of the SSG consistently exhibited weaker immunostaining with MAb JSE3. Intercalated duct cells, where clearly recognizable, stained either weakly or not all. Regardless of the salivary gland type or sex of the animals, acinar cells did not react with MAb JSE3. In contrast, this cell type was strongly recognized by MAb 50B8 (Figure 2B Table 1 ). Homogeneous cytoplasmic staining was seen in all acinar cells regardless of the primary nature (serous vs mucinous) of the salivary gland. Duct cells (or luminal secretions) were invariably negative with MAb 50B8 ( Figure 2B ).
MAb 33A10 showed a very specific immunostaining pattern in the adult SSG (Table 1) : only the EGFproducing GCT cell lineage immunoreacted with this antibody ( Figures 2C and 2D ). Immunoreactivity, however, could not be abrogated by pre-absorption of 33A10 with purified EGF, despite the fact that immunoreactivity of the EGF antiserum for GCT cells could be completely abolished by a similar treatment (data not shown). In addition, MAb 33A10 did not recognize purified EGF by Western blotting. MAb 3 3AlO-positive secretions were occasionally observed in the lumens of striated and interlobular ducts. Whereas striated duct cells of the SSG were consistently 33AlO-negative ( Figure ZC, GCTs in that they contain rare, scattered EGF-immunoreactive cells.
striated ducts of the parotid and sublingual glands exhibited an interesting pattem of 33A10 immunoreactivity (Table 1) . All sublingual gland striated ducts reacted weakly with 33A10 only at the luminal region of the cells. Likewise, adult female mice parotid striated ducts showed strong luminal 33A10 immunoreaction. In contrast, most parotid striated ducts in adult male mice were 33A10negative, with only ~5 % of these structures showing strong 33A10 immunoreactivity. Although most staining appeared to be luminal, occasional striated duct cells were apparent in the male parotid gland with strong cytoplasmic 33A10 staining as well.
The specificity of the antibody reactions was indicated by the lack of reactivity observed when either the primary antibody was omitted from the immunoperoxidase procedure or pre-immune sera were substituted for the EGF or NGF antiserum (data not shown). Immunoreactivity of connective tissue elements in the adult salivary glands was not evident with any of the MAb utilized in this study, although some reactivity was observed in the immature developing SSG (see below). immunoreactivity to granular convoluted tubules was apparent before the appearance of detectable levels of immunoreactive EGF between days 24 and 26 (C) in these structures. Note that weak but reproducible EGF immunoreactivity was also observed in all differentiating ductal structures until about Days 12-14.
Visualization of SSG Dtflerentiative Transitions as a Function of Immunoreactivity
SSGs were analyzed for antigen expression at daily intervals in the course of postnatal development (Figures 3-7) . The ductal and acinar cells of the SSG at birth were unreactive with MAb JSE3 ( Figures  3A and 5A) , with the exception of weakly reactive interlobular ducts and connective tissue elements. From birth, similar to the pattern of reactivity observed with the adult SSG, MAb 50B8 recognized exclusively acinar cells at all stages of SSG development (Figures 4 and 5G-51, arrows); some connective tissue reactivity was also observed with this antibody, but only between birth and Day 10 of postnatal development.
Whereas reactivity with MAb 33A10 in the adult SSG was restricted to duct cells of the GCE, a changing pattem of expression was observed with this antibody in the developing SSG ( Figures  3B and 4) . At birth, homogeneously strong luminal 33AlO staining was observed throughout the SSG in both proacinar and duct cells ( Figures 3B and 5D ). This reactivity was confined to the luminal side of all cells until striated ducts became clearly evident at Day 4 ( Figure SE) ; emerging striated ducts exhibited both strong luminal and weak cytoplasmic 33A10 reactivity ( Figures SE and 5F ). This pattern of 33A10 reactivity remained unchanged until approximately Day 18, when it became confined to the developing GCTs (Figures 3B, 4, and 6F ). Restriction of 33A10 reactivity to the GCTs became evident before the appearance of detectable levels of immunoreactive EGF between Days 24 and 26 ( Figures 7E and 7F , respectively). The emergence of striated and GCT ductal cells could be best visualized by a changing pattem of JSE3 reactivity. Between Days 2 and 4 after birth, JSE3-negative ducts were already seen to extend into JSE3-positive duct structures with basal striations ( Figure 5B ). The strength of striated duct JSE3 immunoreactivity increased with time; this was particularly apparent by Day 6 in longitudinal sections where the histological transition from intercalated to striated ducts could be visualized ( Figure 5C emergence of GCB was first observed with MAb JSE3 at approximately Day 10, when striated ducts appeared to reorganize at one end into duct structures with weak JSE3 reactivity ( Figure 6A . arrows). By Day 15, two types of ducts with basal striations could be observed, i.e., strongly and weakly JSE3-immunoreactive (Figure 6B ). Both types of JSE3-immunoreactive striated ducts showed intense immunoreactivity with MAb 33A10 (Figure 6E) . The weakly JSE3-reacting striated-like ducts quickly increased in number and could be clearly distinguished as GCTs lacking basal striations by Day 18 (Figure 6C) , when 33A10 reactivity also became confined to these structures ( Figure 6F) . Thereafter, the pattern ofJSE3 and 33A10 reactivity was identical to that of the adult SSG ( Figures  2 and 7A-7D) . As a result of androgen responsiveness, GCT cells of male mice develop faster and are more numerous by day 20-25 of age (Gresik and MacRae, 1975) eventually occupying a larger portion of the total adult glandular area. Although this gender difference in the overall number of developing GC' IS could be visualized with MAb 33A10, the intensity of 33A10 immunoreactivity was similar between males and females at all stages of development (data not shown).
Immunoreactive EGF was first observed in the differentiating GCB at about Day 24 ( Figure 7E ) in male mice and approximately 1 week later in females. Immunoreactivity was initially weak and asynchronous; however, by Day 28 (Figure 7G ), all GC' IS of male mice showed strong EGF immunoreactivity. As noted previously by Gresik and Barka (1977) , synchrony in EGF immunoreactivity developed more slowly in female mice, with a delay of approximately 15 days. Appearance of immunoreactive NGF followed the same pattern as that of EGF in both sexes (data not shown). Small amounts of immunoreactive EGF were also observed throughout all structures of the developing SSG between birth and approximately Day 12 (e.g., Figure 6G ); thereafter, no detectable EGF immunoreactivity was apparent (e.g., Figures 6H and 61) until Day 23. As no SSG EGF mRNA has been detected before Day 18 (Salido et al., 1990) , the SSG EGF immunoreactivity detected early in postnatal development is most likely due to EGF ingested in milk which remains immunoreactive after absorption and can be detected in many internal organs (Pophker et al., 1987) .
Phenotypic Identity of SSG Cells Afer Enzymatic Dissociation and Primary Culture
The phenotypic definition of dissociated heterogeneous cell populations is essential if studies on the regulation of cell lineage-specific gene products are to generate meaningful results. SSG epithelial cells from adult mice were therefore evaluated for immunoreactivity after enzymatic dissociation and primary culture. Partially dissociated SSG components were fractionated on the basis of size (see Materials and Methods). Three partially dissociated cell fractions were generated; of these, based on immunoreactivity, two appeared to be enriched for either duct or acinar cells and one was clearly heterogeneous in composition. The 2-min fraction consisted of 6 0 4 0 % JSE3-immunoreactive cells and 50-60% 33A10immunoreactive cells. Less than 5 % of the cells in this fraction were positive with the acinar cell-specific MAb SOBS. In contrast, more than 60% of the cells in the 17-25-min fraction were 50B8immunoreactive. Of the cells remaining in this fraction, approxi-mately 30% were JSE3-immunoreactive and less than Soh 33A10immunoreactive. The intermediate cell fraction (7 min) contained about equal numbers of JSE3 (50%)-and 50B8 (40%)-immunoreactive cells. The content of 33AlO-immunoreactive cells in this latter cell fraction was only slightly greater than that in the 17-25min fraction (i.e., -7-10%). The JSE3/33A10-and WB8-enriched fractions were then analyzed after short-term culture within 3D collagen gels as previously described (Durban, 1990) . Cells derived from the 2-min fraction maintained fairly homogeneous JSE3 and 33A10 immunoreactivity after growth within collagen ( Figures 8A  and 8B, respectively) . In addition, these cells also continued to express the GCT functional cell marker EGF ( Figure 8C ). Only rare SOBS-positive cells were observed in the 2-min fraction after culture. The cultures derived from the 5OB8-enriched cell fraction also maintained, rather homogeneously, immunoreactivity with MAb 50B8 (Figure 8D ). Cultures were analyzed over a 10-day period of growth and a change in reactivity was not observed.
Discussion
The recognition of distinct cell lineages within a given organ is important in defining the relationship among different cell phenotypes in development, the role of cell-cell interactions in growth and differentiation, and the mechanisms that regulate the expression of cell lineage-specific gene products. In this latter context, studies aimed at establishing factors that control the expression of specific functional products are often dependent on the availability of culture systems in which the heterogeneity of the cell population is difficult to control for. The adult submandibular salivary gland is an organ ideally suited to study the regulation of cell-speclfic gene expression and secretion because of its cell heterogeneity and the diversity of its functional products, the importance of which spans processes such as growth, differentiation, homeostasis, and digestion (Barka, 1980) . In addition, the gland develops postnatally and this facilitates manipulation and correlation of proliferative and differentiative transitions with events that may potentially alter normal tissue behavior. The results from the present study indicate that membrane proteins from mammary epithelial cells, which share antigenic crossreactivity with SSG cell components, can be used as markers to study SSG cell lineage transitions in vivo and to define the phenotypic composition and heterogeneity of isolated cell populations before and after culture. The immunological reagents used in this study, together with analyses of daily time points in the course of SSG postnatal development, enabled us to refine observations on differentiative transitions obtained previously by others using morphological and kinetic approaches.
Although the nature of the proteins recognized by MAb JSE3, 33A10, and 50B8 in the SSG has not been established, the specific recognition of acinar cells by MAb 50B8 both in the developing and adult gland suggests that this antibody recognizes an epitope in a mucin-like glycoprotein, as reported previously for the mammary gland (Sonnenberg et al., 1984) . Of interest is that the acinar cell product recognized by MAb 50B8 is already expressed at birth by proacinar cells which morphologically are not fully differentiated. In contrast, expression of the 50B84mmunoreactive glycoprotein in the mammary gland by luminal cells of the endbuds, ducts, and alveolar buds is lost on functional differentiation of the alveoli in 1 I the course of pregnancy. The major mucin component of mouse SSG differentiated acinar cells has been characterized by Denny and Denny (1982a,b) as a sidomucin. This sialomucin was also present in proachar cells at birth (Denny et al., 1988) and therefore, in analogy to the pattem of immunoreactivity obtained in the present study, it may be that this is the acinar cell product recognized by MAb 50B8. In the developing rat SSG, two morphologically and biochemically distinct types of acinar cells were identifed, Type I and Type III (Ball et al., 1988a,b) . As all acinar cells in the developing mouse SSG were equally immunoreactive with MAb 50B8, it remains to be determined whether distinct subpopulations of SSG acinar cells also exist in mice.
An antigen potentially important in SSG epithelial cell growth and differentiation is that recognized by MAb 33A10. In the mammary gland, this MAb recognizes either a glycoprotein that does not bind lentil lectin or an unglycosylated protein (Somenberg et al., 1986) . This antigen is expressed by luminal epithelial cells of endbuds, ducts, and alveolar buds but, unlike 50B8 immunoreactivity, 33A10 expression becomes more pronounced in functional alveoli of the lactating mammary gland (Sonnenberg et al., 1986) . Based on shared 33A10 immunoreactivity during ductal mammary gland development, Sonnenberg et al. (1986) suggested a developmental relationship between basal and luminal epithelial cells of endbuds and elongating ducts. During the first 2 weeks of SSG postnatal development, when extensive expansion of the parenchyma is taking place, shared 33A10 immunoreactivity is apparent among proacinar and differentiating acinar and duct cell lineages. Coincident with a decrease in SSG proliferative activity, 33A10 im-munoreactivity becomes restricted to the GCT cell lineage at about Day 18, just before GCT functional products, such as EGF and NGF, are detectable at the protein level. Although it is difficult to develop unequivocal developmental relationships among SSG cell types from this pattern of 33A10 immunoreactivity, restriction of 33A10 immunoreactivity to the GCT is of interest because of the hormonal responsiveness ofthis cell lineage for expression of differentiated functions. To our knowledge, no SSG product has been characterized to date that is shared by various cell lineages during development but the expression of which becomes restricted to only one lineage in the adult gland. Such an antigen might play a dual role in development and growth events and in hormone-dependent secretory function. Noteworthy in this context is that in preliminary experiments with an antiserum to the product of the epithelial mucin gene MUC-1 (Gendler et al., 1990) , we have observed a pattern of immunostaining in the developing SSG very similar to that obtained with MAb 33A10, i.e., shared immunoreactivity by differentiating acinar and duct components with restriction to the GCT compartment as the gland approaches functional maturity (Durban, Barreto, and Gendler, unpublished observations) . Given that recently the murine MUC-1 gene was shown to be regulated by hormones in the course of pregnancy (Parry et al., 1992) and that its product is likely to have versatile functions in both normal and abnormal cell processes (Strous and Dekker, 1992) , it will be important to establish whether MAb 33A10 is detecting an epitope in the mucin MUC-1 and whether the 33AlO-immunoreactive protein, regardless of its relationship to MUC-1, is hormonally regulated in the GCTs.
The emergence of two SSG duct cell lineages, the striated ducts and the GCTs, could be best defined by immunoreactivity with MAb JSE3. Although structures present at birth lacked JSE3 immunoreactivity, appearance of JSE3-positive duct cells allowed the detection of striated duct and GCT cells earlier than previously reported. The pattern of JSE3 immunoreactivity observed with the developing and adult gland indicates that this antibody recognizes a cell component that is common to all duct cells, suggesting a close developmental relationship among duct cell lineages. Based on (3Hl-thymidine labeling in vivo, a "streaming" mechanism for rat SSG proliferation, displacement, and cytodifferentiation has been proposed in which the intercalated duct segment supplies pluripotent stem cells capable of generating both acinar and ductal cell components (Yagi1 et al., 1985; Zajicek et al., 1985) . If indeed a pluripotent progenitor is shared by acinar and duct SSG cell lineages, the differential staining pattern obtained with MAb 50B8 and JSE3 to either the acinar or duct cell components early in postnatal development and in the adult gland suggests the presence of intermediate progenitor cells that become committed to either cell lineage and that may be distinguishable on the basis of 50B8 and JSE3 staining.
Investigation of the nature of the products synthesized by SSG duct cell lineages in the neonatal gland is lacking. In particular, virtually unknown are the crucial signals that cause intercalated duct cells to give rise to striated ducts and striated duct cells to differentiate into the hormone-responsive GCT. In addition to providing markers for defining dissociated SSG cells, a number of practical applications are envisioned and are being explored as an outcome of the present study. In preliminary studies we have taken advantage of the presently described immunoreactivity to determine both the phenotypic identity of immortalized SSG cell populations (Durban, 1988) and the potential effect of an activated human oncogene, Ha-m, in SSG postnatal development in transgeneic mice ). In addition, by combining specific time points of postnatal development with specific antibody reactivity (e.g., Day 2-4 SSG with positive JSE3 staining) and fluorescenceactivated cell sorting, we may be able to separate or enrich for an early duct cell population (e.g., striated) before its commitment to another cell lineage (GCT). Such an approach may enable us to define regulatory signals involved in the differentiation of intermediate progenitor cells.
